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This report contains information from a series of National Science
Foundation surveys, generally conducted on an annual or biennial
basis. It provides a summary of the allocation of R&D funding and
manpower among the four sectors of the economy—Federal Govern-
ment, industry, universities and colleges, and other nonprofit in-
stitutions.

yR&D funding data include basic research, applied research, and
development and cover the period 1953-75. Time series on R&D scien-,
tific and engineering manpower employed by eachsector are presented

for 1954-74.

The report was prepared in the Foundation’s Division of/S/cience
Resources Studies, under the general guidance of Charles’E. Falk,
Director, and William L. Stewart, Head, R&D Economic Studies Sec-
tion. ‘

H. Guyford Stever
Director
National Science Foundation

April 1975
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HIGHLIGHTS °

Total R&D spending in the ‘United States is projected at $34.3
billionin-1975, 7 percent abovethe 1974 level of $32 billion. In con-
stant dollars, a 3-percent decrease is expected between the two
years. -

In 1975 the United States is expected to devote 2.3 percent of its
gross national product (GNP] to R&D activities, the same ratio as
in 1974 but down from 2.4 percent in 1973 and 3.0 percent in 1964.
‘The long-time decline of this ratio results primarily from the slow-
down in growth of Federal R&D spending.

The Federal Government will support 53 percent of the total U.S.
R&D effort in 1975. Two-thirds of this Federal support will be in
the areas of defense and space. )

Basic research spending is estimated at $4.1 billion in 1975, an in-
crease of 2 percent aver 1974. In constant dollars, there is an ex-
pected 8-percent decrease belween the two years.

Nearly 528,000 scientists and engineers were employed on a full-
{ime-equivalent basis or: R&D activities in 1974, 1 percent more
than in 1973. This was the second straight year in which R&D
professional employment increased.
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Resedrch and development spendingin the
Usited States continues its pattern of
growth, In 1975, $34.3 billion is expected to
be spent on R&D activities by all sectors of
the economy. This is an increase of 7 percent
over the 1974 level. After adjustments foran
11-percent inflation rate. however, thereis a
projected 3-percent decrease between the
two years. The Federal Government is ex-
pected to spend $18.2 billion on R&D
progidams in 1975, up 7 pert ent over 1974,
The major incieases in the Federal R&D ef-
fort between the two years will be in the
areas of defense and energy. ‘
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R&D by Selected Objective

Defense and space-related activities, while increasing in dbsolute

terms, are expected to continue to decline as a percentage of total R&D

-spending in the United States in 1975. They are anticipated to account

| for 36 percen , decreasing each year since the period 1956-66 when they

represented over one-half of .the Nation’s R&D investment. Actual

spending for defense and space-related activities will be $12.3 billion
during 1975.

Other Federal R&D funding is expected to total $5.9 billion, or 17
percent of the total in 1975. The major activities included in this total
are health, energy resources, and environment. Federal expenditures in
this area have remained a relatively constant proportion of the overall
U.S. total-since 1970—between 15 percent and 17 percent. They have
risen-at an average annual rate of 13.5 percent during the past 20 years.

* Non-Fedemlsprorl of R&D activities will account for slightly
less than one-half of the total in 1975—$16.1 billion, or 47 percent. This
. represents an increase of 7 percent over the 1974 dollar level. /

\ .

A

Research and Development/GrosgNational Product

) %

Overall expenditures for research and aevelopment will comprise
the same portion of the gross national product (GNP) in 1975 as in
1974—2.3 percent, Thisis the first year this ralio has not declined since
1967 when research and development accounted for 2.9 percent of the
GNP. The steady decline can be attributed o the Federal share of R&D

4 funding which has decreased as a percentage of the GNP during the
., past 11 years; by contrast, the non-Federal sector of R&D support has
been a constant fraction of GNP, remaining between 1.0 percentand 1.1 - OURCE: Nadionel
. -percent for the past 20 years. . o
Q /s 2 3
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Transfers of Funds

The following tables present estimated 1975
data on intersectoral transfers of funds by source
and performance for total research and develop-
ment, as well as basic research, applied research,
and development, and permit comparisons of the
various sectors of the economy.

Federal agencies are expected to contribute 54
percent of all R&D funds in 1975, over one-half of
which will be performed by industry. Although
the rate of growth of Federal R&D support has
"been leveling off in recent years, this sector con-
tinues to be the largest source of R&D funding.
Between 1967 and 1975, however, its share of the
national R&D effort dropped from 62 percent to
53 percent.

The industry sector, second in size in support
of R&D activities, is expected to show a 7-percent
increase in funding between 1974 and 1975. In
contrast to the wide distribution given Federal
monies, intramural research and development in
the industry sector will account for $14.7 billion
of the $14.9 billion allocated by private enter-
prise to research and development.

The largest performers of basic research con-
tinue to be the universities and colleges who
along with their associated Federally Funded
Research and Development Centers (FFRDC's)
will spend an estimated $2.5 billion for these ac-
tivities in 1975.! This sector accounts for over 60
percent of all basic research performance.

The.industrial sector—the largest performer of
both applied research and development—is ex-
pected in 1975 to perform $4.4 billion and $18.8
oillion, or §5 percent and 85 percent, respective-
ly, of the total. Of the $8.0 billion total allocated
to applied research, industry will provide $3.3
billion or 41 percent; of the $22.3 billion allocated
to development, industry will provide $11.0

billion, or 50 percent.
\ - /

s Excludes deparimental research, which is considered an
wntegral part of instructional programs. and for which
separate data are fréquently not maintained This represents
a change from previgusly repurted data See techniral notes
seclivn 1 "Revisiun, of R&D Time Series Since February
1974." \\

\
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Table 1. Intersectoral transfers of funds used for p
development, basic research, applied research, and

RESEARCH AND DEVELOPMEN
[Dollars in millions}

Performers

|

Sources Federal Univer- :
of Govern- sities and | Assq
funds ment Industry? | colleges® | FFR

. |
Federal Governmen} ........... 5,200 | 9,150 2050 | 9

Industry .....cciiiiiiiieeens - 14,710 100 |

Universities and colleges ....... - - 5730

‘Other nonprofit institutions ... .. - - 20

. - t
Totaleuervinrereaenaeenns 5,200 23;860 3,100 9
N~y

. "4,010
Percent distribution, performers 15.1 ' 69.5 9.0 ! b
- NI~y
1.7
"BASIC RESEARCH'

. [Dolars in millions] 1
| —
Performers J
T
Sources Federal Univer- Il - |
of Govern- sitiesand | Associ
funds ment Industry? | colleges® | FFRD
|
Federal Government........... 655 135 1236 | -30f
INAustry ... vvvereininnnieiass - 525 65 | -
Universities and colleges .. ..... - - 5445 | —
Other noriprofit institutions . . . . . - - 140 | —
t —
TOMl . eeveeeeeeeeanne 655 660 2,185 30
o .\M
. 2,49
I ——
Percent distribution, performers 16.0 16.1 53.5 7.
Nt~
v X 61.0
TAil¢ata ar\e estimated fromreports by performers the Federal Gsi
Zexpenditures for Federally Funded Research and Development vide major faculj
Centers (FFRDC s) admnistered by both industry and by nonprofit NOTE Because
institutions are included In the totals of thewr respective sectors of State and loc:
EFRDC’s are organizations exclusively or substantially financed by tn 1973, this am¢

PP



Table 1. intersectoral transfers of funds used for performance of research and
development, basic research, applied research, and development: 1975 (estimated)

Centers (FFRDC's) administered by both industry and by nonprofit
ebruary institutions are inciuded in the totals of theiur respective sectors.
FFRDC's are organizations exclusively or substantialty financed by

Q
cFRIC

d 1975 :
source RESEARCH AND DEVELOPMENT'
pvelop- : [Dollars in millions}
search, o
eof lcl?e - Performers
. v : Other
bute 54 Sources Federal Univer- | .| nonprofit Percent
Lhalfof of Govern- sities and iAssociated institu- distribution,
(hbugh funds ment Industry® | colleges® ] FFRDC's* tions® Total sources
L |
ort has Federal Government............ 5,200 9,15 | 2,0 | 910 80 | 18160 | 529
or con- INduStrY . ..oovniinennnnnnnn.. - 14,710, 100 - 125 14,935 43.5
anding. Universities and colleges .. ...... - - $730 ) - - 730 2.1
e of the «Other nonprofitinstitutions . ... .. - - 2 | - 300 520 15
ent to ) ‘ - t
- TJotal............. . 5,200 23,850 3,100 910 1,275 34,345
- * NI,
upport . 4,010 '
bercent I =
375. In Percent distribution, performers 15.1 69.5 9.0 2.7 3.7 . 100.0
ederal S — :
ment in n7 -
billion
.enter- N .
- BASIC RESEARCH T
h con [Dollars inmillions]) i
s who Performers .
Funded
RDC's)" _ : : Other |
ese ac- Sources Federal Univer- 1 nonprofit Percent
bver 60 of . Govern- sities and | Associated | institu- distribution,
funds ment Industry® | colleges® i FFRDC's* | tions® Total sources
' T
merof Federal Government. .......... 655 135 1,535 305 135 2,765 67.7
! |
18, eX; industry .......oooiiiiinen, - 525 6 | - 35 625 15.3
) 5/18.8 Universities and colleges . ...... - - 5445 | - - 445 10.9
ective- Other nonprofit institutions . .. .. - - 140 | - 5110 250 6.1
ocated —
e $3.3 TOtal e 665 660 2,185 305 .{;280 4,085
: N ;
ocated 2
2 2,490
$11.0 . I =
Percent distribution, performers 16.0 16.1 53.5 75 6.9 100.0
. N~ '
' ered_nn 61.0
Wh'cth 1Al data are estimated from reports by performers. the Federal Government to meet a particular requirement or to pro-
;le:f)rt‘e: 2expenditures for Federally Funded Research and Development vide major facilities for research and training purposes.

NOTE. Secause of imited survey data. intramural R&D expenditures
of State and local governments have not bean included in this report
in 1973, this amounted to an estimated $225 miltion.
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. Table 1. Intersoctoral transfers of funds used for perfarmance of res‘earc(t and Sl
development, basic research, applied research, and development: 1975 (estimated)— Ce:i. . ;i o
* - . \'s . I :2}‘5
. APPLIED RESEARCH' \ G
- 2t o
\ ' . . [Dollarsin millions) 2 ¥l
. ‘ Performers - . Ao
! Other . ) }g - ‘
Sources : . Federal | . Univer- I nonprofit- - Percent
. of . Govern- sitiesand | Associated | institu- distribution, ISl Pe
N . funds ~ ment, | Industry® | colleges® ! FFRDC's* | tions? Total »SOUrces . e .
. ] e
" Federal Government........... | 1955 | 1,185 a5 1 280 430 4,205 537 . 9
INdUSY . ovieiiiiiien e, . - 3,185 s ! - 55 3,265 40.9 e
Universities and colleges . ....... - - s205 | - - 245 . 31 s
Other nonprofit institutions . ... . - - 65 | - 5120 185 23 , f‘{ Q: 8
i —— © pe
. : i :
Total.oovvininnenne. vee. |, 1,955 ., 4,370 780 - 280 605 7,990
. NcatP—
: . 1,060
~ B L3 t";
Percent distribution, pertormers 245 54.7 97 «. 35 7.6 100.0 B
K . Nt | ?&“ s
13.2 .
¥ !
1 Y N
DEVELOPMENT' ‘
[Dollars in millions) . ) ” )
- Performers . )
: : - Other
Sources Federal Univer- ! nonprofit Percent s
of Govern- sitiesand | Associated | institu- distribution, Lus kN
funds ment industry® | colleges® ll FERDC's* tions® Total sources i
Federal Government............ 2,590 7,830 0 1 35 285 11,100 49.8 A
. Industry ..oouvennieinnnnn e |- nooo | 10 | -~ 35 11,045 49.6 5
* Universities and colleges . ...... - - 90 | - o 40 2 ) 3}\,‘}
Other nonprofit institutions . .. .. - - 15 -, 570 85 4 S
: ::;-‘:P‘ .1
Total . ve et iiiaiaineas 2,590 18,830 135~ 325 390 2,270 i‘;{? )
“ N Ve, g R ;t
460 RS PT
"’?‘{ Percent distribution, performers 11.6 84.6 .6 I 1.5 1.7 5 100.0 | 3 3
- - Nt~
. . 2.1
Sincludes agricultural’ expe!im\ent stations; extlides !depanmental Sincludes State andiocalgovernment funds. b ! -
research. NOTE: Because of limited survey data, intramural R&D expenditures '
4federally Funded Research and Development Centers (FFRDC's) of State and local governments have not been included in this report.
\ administered by individual universities and colleges and by university In 1973, this amounted toan estimated $225 million. ,
‘ consortia. . ' SOURCE: National Science Foundation. , R
. . . . 4’/
[ g :.t » .
\)4 . a3 5 -~
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ers of funds used for performance of researchand _°

lied research, and development: 1975 (estimated)— Con. .
APPLIED RESEARCH! i
" [Dollérs in millions] .
Performers h“ﬁ?ﬁ:ﬁ: K"""r' 2, 7 AL
1 LT Other . -
“Univer- | nonprofit - - Percent
. - sities and :-Associated institu-- distribution, -
3 3 ol 3 3
Industry - colleges 1 FFRDC's tions Total sources Developmant
1,185 a5 | 280 430 |. 4295 53.7 '
3,185 5 | - 55 3,265 40.9 Applied |
A s245. | — - 245 3.1 . research -
- 6 | - 5120 185 23
; i : - Basic ,
4,370 780 . 280 605 ¢ 7,990 . research
N’
- 1,060
~- T o
54.7 9.7 - 3.8 7.6 100.0
13.2
DEVELOPMENT'
[Dollars in millions] #
“Performers R
t Other -
T Univer- | nonprofit Percent
sitiesand’ | Associated | _institu- distribution,
industry? g:ol‘leges’ {FFRDC’s‘ tions? Total sources
7,830 70 | 325 285 11,100 49.8
11,000 0 | - . 35 11,045 49.6
- 40 | - . - . 40 .2
- 15 ! - 570 85 4
1
] I =
18,830 T 135 325 390 2,270
Nt~ ..~
460
8.6 6 s 17 100.0
\_M./ . R
21 ’ ) . .
@iﬁnmen‘;al - 5!nclude_:s,$t;\_7t“e’gnmd{ocal government funds. . . ) R
g NOTE: Because of limited strvey data,-intramural 8D expenditures T
(FFRDC’s) of State and local governments have not been included in this report: 4
by university In 1973, this amounted to an estimated $225 million. ' o } ~
- SOURCE: National Science Foundation. - .
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ERIC pe

S A Fi Toxt Provided by ERIC




Character of R&D Wor!< ' .. -

BASIC RESEARCH
{ o : . Y .

Total expenditures for basi¢ research performance will reach $4.1
billion in 1975, rising 2 percent over 1974. In constant dollars, however,

there is.an-estimated 8-percent decrease between the two years. Basic

research is anticipated to be almost 12 percent of the;total R&D effortin g
: 1975, which is a slightly smaller. share than in_previous years. . g:zg
- ’ . LTy . . ¥z ‘
L - “TheFederal Government-will furid $2.8 billion of basicresearchin ,  ¥7%

1975, accounting for two-thirds of the total. This proportion of support
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has remained at about the same level since 1962. Non-Federal funding
is expected to be $1.3 billion, up 4 percent from 1974. This is a slow-
down in the annual rate of growth for this sector, which had been
averaging nearly a 6-percent rise yearly during the 1965-74 period.

Universities and colleges are the primary performers of the
Nation's basic research. Universities and colleges devotei61 percent of

their entire R&D outlays to this particular type of research. They.are
expected to conduct 54-percent of total basic research performance in

1975, and their associated FFRDC's will represent another 7 percent.
The Federal Government and industrial sectors each perform 16 per-
cent of basic research and-other nonprofit institutions 7 percent.

!

APPLIED RESEARCH

Funds-for applied ,research activities are expected to reach $8
billlon in 1975, an increase of 7 percent-over 1974 and aboVe ‘the
averagerate of growth in the past 10 years (6 percent annually). This
type of support accounts for 23 percent of all R&D activity—the same
representation as in 1974.

i3
pry
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The Federal Government will fund more than one-half of the
applied-research effort in 1975, with $4.3 billion. This Federal portion
will be a §lightl\y greater share of the total than in recent years. Thein-
dustrial sector' will. sup~ort $3.3 billion, and together these two
segments of the economy will finance 95 percent of applied research.
Universities and colleges are expected to support -$245 million and
other nonprofit institutions $185 million. :

Industry is.the biggest single performer of applied research: These
projects will reach $4.4 billion, comprising 55 percent of the total
applied research in 1975. The Federal Government will utilize one-
quarter of the funds; the Department of Defense:(DOD), the Depart-
ment of Health, Education, and Welfare (HEW), and the National
Aeronautics and Space Administration (NASA) are expected to per-
form 72 percent of the intramural Federal obligations for applied

research. Lt~ : ~ —

S ——

DEVELOPMENT

Expenditures for development are estimated to be $22.3 billion in
1975, or 8 percent higher than in 1974. This gain is the largest recorded

in recent years. Devglopment will re};iél‘ij;’ént two-thirds of the Nation's

entire. R&Q activities\in'1975. 5’}:&9

In 1975 the Federal Covernment\'énd the industrial sector will
share in thé. major funding of development: the total for the Govern-
ment will be $11.1 billion and $11.0 billion for industry, which arein-
creases of 8 percent over 1974 for both sectors. In thglast decade hon-
Federal spending for development has grown atayearly rate of 9.5per-
cent, while Federal funding has risen at an average of 2.7 percent an-
nually: ’

The industrial sector will continue to be the leading performer of
development, utilizing almost $19 billion, or 84 percent of the total.
This segment of the economy has represented over 80 percent of
development funds expended since 1953. In 1975 industrial firms are
expected to spend three-quarters of their total R&D outlays or
development, compared to 22 percent on applied research and 4 percent
on basic research.

The Federal Government will devote 61 percent of its R&D total to
development in 1975. DOD and NASA together will represent nine-
tenths of the intramural Federal obligations for development; DOD
will allocate 71 percent of its 1975 R&D total to development.
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In 1974 about 528,000 sclentxsts and engineers were engaged in
‘R&D activities.on a full time-equivalent (FTE) basis in all sectors-of
the économy [excludlng State and local. governments). The. number
continues to account for about one-third of the estimated total employ-
ment of scientisfs and engineers. The accompanying chart and appen-
dix:table B-10 present information on thedistribution on these 528,000
personnel among thedifferent economic sectors. It should be noted that
these .data represent primarily yearly averages whefeas the figures
shown for each sector in-tfie remainder of ‘this section are based on
employment surveys for a single month of the year.

During the past two decades the employment of R&D-performing
scientists and engineers grew at an average annual rate of 4.1 percent,
slightly faster than all professional and related workers, and 1.6 times
-the rate for, all workers. R&D scientist and engineer employment
declined, however, at an average annual rate of 22.2 percent from the
", 1969 peak to 1972. In the last two years, an average increase of less
than 1 percent resulted in arise of 7,000 personnel from thelow pomt in
1972. The decline from 1969 to 1972, and the subsequent increase over
the next two years resulted- pnmanly from changes in industrial
employment

In the 20 years between 1954 and 1974 the share of R&D scientists
and engineers employed by each major sector has shown little change.
The priv.‘e mdustry component has ranged from 68 percent tv 73 per-
cent of total employment and the Fedpral Government from 12 percent
to 16 percent. The colleges’ and universities’ share increased from
about 10 percent in the fifties to nearly 13 percent in the seventies,
while Federally Funded Research and Development Centers remained

at 2 percent throughout the two decades. Nonprofzt ‘research

organizations exhibited thelargest proportionate growth in the period,
rising from a 2-percent share in the fifties to almost 5 percent by the
seventies as a result of increased Federal funding of social science and
health- -related research which many of these institutions perform.

¥
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Scientists and engineers with doctorate degrees are a significant
component,of the Nation’s R&D manpower resources. In 1973 103,000
of these workers spent the majority of their working time engaged in
R&D-related activities including basic and applied research, develop-
.ment, and the management and administration of research and
development.? These workers represented about one of every fiveR&D
scientists or engineers. Of these doctorate holders engaged inresearch
and development, 38,000 were physical scientists, 30,000 were life
scientists, 20,000 were engineers, 11,000 were social scientists, and
4,000 vrere mathematicians.

r

More than 60 percent of these doctorates in research and develop-
ment were engaged in research (basic and applied), another 30 percent
in admmnstratlon and management of research and development,and
the rcmainder in development. Engineering was the only field in wi‘(ch
research activities accounted for fewer workers than development and

" administration of research and development combined.

- ’

-
¢ Included are about 5,000 who were .nlm\mslenng or managing activities other than
research and developmenl as well as research and developmem
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Private Industry

Private industries employed 363,100 FTE R&D scientists and
engineers in January 1974, slightly more than a year ago (table 2).
Machinery and instrument manufacturing firms—both employing
more R&D personnel than ever before, and the electrical equipment

manufacturers, which have recouped almost one-half the 15,000 jobs
lost between 1970 and 1972—contnbuted to the increaged employ-

e

Aircraft, missile, and motor
largest losses of R&D employmen
industries gained or lost no o
engineers during the year.

-

ment. ) . ¢
Table 2. Full-time-equivalent number of R&D scientists and engineers, by industry:-Janua
[in thousands]
Industry | 1957 | 1988 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1
Total 2294 | 2438 | 2684 | 2020 | 3121 | 3120 [ 327.3 | 340.2' | 3436 | 353.2 | 367.2 [:376.7
Chemicals and allied products . . .. 29.4 31.0 3.5 36.1 37.0 365 | 38.3 35.3 379 |. 386 36.9 389"
Petroleum refining and extraction . . 6.9 7.4 7.7 9.2 9.0 9.1 8.9 8.1 8.7 89 8.7 9.2
Rubber products . . ... v ce ... 4.7 1 4.7 48 6.3 ° 5.5 5.6 5.8 6.0 5.8 5.7 5.8 6.1
Stone, clay, and glass products ceen ¢y | *) (*} 3y |- 36 3.7 38 3.3 3.5 3.1 3.3 4.1
Primary metals ....:J....... 5.1 5.2 5.7 6.9 6.9 6.0 5.2 5.1 5.5 55°% 59 '5.9
Fabricated metal products ... ... 8.4 8.3 8.9 74 8.6 74 6.8 7.0 6.6 6.3 6.3 ‘5.6
Machinefy . . .. vl v e v e e v v ee 24.9 274 29.4 32.1 33.0 31.5 314 273 294 305 33.6 374
¢« Electrical equipment and ) < i i . , -]
communication . ....... 42.9 479 | 548 721 | 79.2 823 | 858 895 | 878 | 920} 986 984 I'1
Motor vehicles and other : . : ° ) .
| transportation equipment .., . 13.6 15.0 16.8 178°7 194 20.8 211 23.3 24.1 24.8 25.2 -| 24.3 -
Aircraftand missiles . . ... ... .. . 58.7 58.6 65.9 724 78.5 79.4 90.7 |+ 101.1 99.2 99.3 | 1004 1011
Professional and scientific instruments 10.2 11.0 12.0 100 ] 1141 9.8 94 |, 108 | 115 125 13.0 14.1-.
Cther manufacturing industries . . . . ;, 3 s s 129 11.7 | 119 i3.6 14.0 14.3 154 16.5
Other nonmanufacturing industries. . |{ 246 | "27.8 | 7289 | °226 | 396 | 70| 82| 9g| 96| 117 | 141 | w51

! Excludes social scientists.
?pata included in the ‘‘other manufacturing” group. .

dfor years 195760, other manufacturmg and nonmanufacturing combined. Other manufacturing industries mclude food and kindred products, textiles, appar

ducts; tobacco products, printing and publishing, leather products and miscellaneous manufacturing.
SOURCE: National Science Foundation b
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3,100 FTE R&D scientists and
10re than a year ago (table 2).
turing firms—both employing
e and the electrical equipment
‘almost pne-half the 15,000 jobs
uted to the increased employ-

b3

largest losses of R&D employment during 1973,.while uther individual
industries gajned or lost no more than 300 R&D scientists and
engineers during.the year.

{in thousands}

-

Aircraft, m1ss1le, and motor vehlcle manufacturers sustained the 1
i

-time:equivaleht number of R&D scientists and engineers, by industry: January 1957-74°

1 A4

i

1

|

x - - . !

1959- | 1960-| 1961 | 1962 | 1963 | 1964°| 1965 | 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974, ;

- — - |

| 268.4 {2020 | 312.1 | 3120 | 327.3 | 340.2 | 3436 | 3532 | 367.2 | 376.7 | 387.1 | 584.3 | 366.8 | 3523 | 362.5 | 3631

335 | 361 | 370 | 365 | 383 | 353| 379 | 386 | 369 | 389 | 403 | 402 428 414 | 420 a2 %

27| 92| 90| 91| 89| 81| 87| 89| 87| 92| 190| 98 92| 82| 81] 83

48-! 53| 55| 56| 58| 60| 58| 57| 58| 61| 63| e8| s9| s9| 58| 57 \

@ | e |3s| 37 38| 33| 35| 31({" 33| 41| 42| a6| a1} 38| 39| 42 |

57| 69| 69| 60| 52| 51| s5| ss5| 59| s9| .62| 63| 63| 60| 57| 57 |

8a.| 7 86| 74| 68| 70| 66| 63| 63| 56| 66| 59| ‘69| 68| 71| 69 |

294 | 321 | 330 31.5| 314 | 272.3| 204 | 305 | 3367 374 | 394 | 414 | 405 | 411 | 427 | 458 .
548 | 721 | 792 | 823 | 858 | 895 | 878 | 920 | 986 | 984 | 1016 | 1024 | 952 | 87.7 | 930 | 947

. - - | . N 3 .

168 | 178 | 194 | 208 | 211 | 233 | 241 | 248 | 252 | 243 | 250 | 250 | 278 | 295 | 206 | 284
659 | 724 | 75| 794§ 9.7 | 011 | 992 | 99.3 | i00.4 | 1011 | 999 | 526 | 783 | 727 | 743 | 697
120 | 100 | 11| 98]l 94| 108| 15| 125 | 130 | 141 [ 151 148 | 151 | 148 | 158 | 167
. . 129 [ 117/} 119 | 136| 140 143 | 154 65| 174 | 1728 | 191 | 185 | 188 | 194
288 1726 1195 | 70/ 82| e8| 96| 11.7) 1431 | 151 | 15| 163]| 156 i59 | 157 | 1585

{

products and miscelianeous manufaclurlng

S .
o A |
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fecturing combined. Other manufacturlng industries include food and kindred products, textiles, apparet, lumber and wood products, paper and athed pro-




Other Sectors

, Inearly 1974, 48,100 scientists and

engineers were primarily employed in R&D

activities in colleges and universities (ex-
cluding affiliated FFRDC'’s); this was 1,600
more than a year previously and’less than
200 fewer than the peak employment in 1871.
The employment of physical scientists
reached an all time high_of 8,200 with
chemistry accounting for virtually all of the
gain. Except for engineering, all of the other
fields gained dver the 1973 employmient
levels, but none surpassed lévels reached in
1969 or 1971, Table 3 depicts the numbers of
_ faculty members primarily efigaged in
research and development from 1965 to 1974.
Total scientists and engineers primarily
engaged in research and development
represented 17 percenit of the professional
staffs in their fields in 1974, compared with
18 percent in 1973. The largest proportions
.primarily*engaged in research and develop-

‘
[

Table 3—Numbers of sci_en.tists and engineers
primarily engaged in research and development

in universities and colleges, by fieldof -

specialization: for January of selected years

Field of .
specialization 1969 1971 1973 1974

All fields X A 48,268 46,481 48,091

Engineering ' , 4,839 4,998 4,767
Physical sciences ....... , A 7,314 7,896 8,244

Chernistry y 2 2,579 2,781 3,084
Physics . . . . 2,411 2,474 2,497
2,324 2641 2,563

3 —_— e
Mathematics “832 1,669 1,446° 1,310 1,543
Lifesciences ... ........ 24,995 28,307 30,433 27,867 28870
Social sciences and ’

psychology’.,......... 4,035 519 4,236 4,410 4,667

1Sociat sciences excludes history.
. SOURCE: National Science Foundation

ment to total staff were in the life and

-physical sciences—each with-more than 20

percentiwhile the smallest proportions were
in mathematics. : .

-
.

In 1974 the number of graduate studentsin
the sciences and engineering employed part-
time in research and development by univer-
sities was 36,500—1,900 more than in 1973.

i V

» .

Table 4—Numbers of graduate students
engaged part time inresearch and development,
by field of specialization: for January ¢
of selected years

Field of .
specialization 1965 1969 1971 1973 1974 .

37,200 34,600 36,500

Engineering 8,900 8,400 9,100
Physical sciences 8,100/ 10,600 _10,500 8,800 9,200
Mathematics . 1,500 1,500 1,500
Life sciences A A 11,200 10,500 10,600
Social sciences and )
psychology®. 5,100 5,400 6,100
1Social sciances exclude history.
SOURCE: National Science Foundation

Between 1973 and 1974 all fields. except
mathematics experienced incrrases, with
engineering and the social sciences ex-
ceeding the previous high employment levels
of 1971. These student workers represented
the equivalent of approximately 17,000 full-
time employees, and they accounted for 40
percent of the graduate science and engineer-
ing students’ working, for universities in
positions related to their studies. Table 4
compares the 1971, 1973, and 1974 levels of
employed graduate students engaged in
research and development. . .

1.
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In 1974 the number of graduate studentsin
the sciences and engineering employed part-
time in research and development by univer-
§1t1es was 36,500—1,900 mor,e than in 1973.

i

Table a- Numbers of graduate students
engaged part time in research and development,
by field of specialization: for January

of selected years
Field of

specialization 1965 1969 1971 1973 1974
Total...... Tees . 27,200 35,800 37,200 34,600 36,500
Engineering............ 6,400 7,900 8,900 8400 9,100
Physical sciences ....... 8,100 10,600 10,500 8,800 9,200
MathematicSeve.nunnnnns 900 1,600 1,500 150 1,500
Lifesciences ..ce.uuunnt 8,560 10,000 11,200 10,500 10,600
Social sciences and i '
psychology®........... 3,300 5,700 5,100 5,400 6,100

: -
{Social sciences exclude history.
SOURCE: National Science Foundation

1

{
|

Betw‘een 1973 and 1974 all fields except
mathematics experienced increases, with
engineering and the social sciences ex-
ceeding the previous high employment levels
of 1971. These student workers represented
the equivalent of approximately 17,000 full-
time employees, and they accounted for 40
percent of the graduate science and engineer-
ing studénts working for universities in
positions related to their studies. Table 4
compares the 1971, 1973, and 1974 levels of
employed graduate students engaged in
research and development.

g

In.the 21 FFRDC's administered by u‘niver-
sities, 11,900 scientists and éngineers$ Were
primarily employed in R&D activities, ‘in
1974, 300 fewer than in 1973. Most of.the
decrease resulted from the change of status
of 14 centers which.were previously totally
funded by the Office of Education, now con-
sidered nonprofit research organizations.
Engineers,. representing about one-half the
scientists and engineersin the FFRDC's, con-,
tinued to be the largest employment fleld
reaching a new high in 1974. Physical scien+
tists, representing approx1mately 40 percent
of employmerit, also reached a new high in
1974, surpassing the previous peak of 1965.
These organizations also employed 500
graduate- students and 6,200 technicians
associated with research and deVelopment.
About 70 percent of the technicians were

engineering technicians while most of the

graduate students were in the fields of
chemistry and physics (table 5). b

-

Table 5— Number of scientists and engineers -
primanly engaged in research and devélopmen:
in Federally Funded Research and Development

Centersl, by field of specialization: for
January of selécted years ¢

Field of R
specialization 1965 1969 1971 1973 1974 )
Total e erarvannnens 1,113 11,263 11,118 12,169 11,905
Engineering......ec.ux0 4,914 4,960 5034 5631 5675 ,
Physical science .c.cce.. 4563 4294 4,225 4434 4585
Chemistry ceee.ener.. 1,409 1,221 1,176 1,189 1,133
Physics .......... . 2454 2634 2589 2,737 2,79/
Other ...evenrenn 700 439 461 508 655
Mathematics............. 840 1,085 1,083 . 1,149 1,000
Life science_s ceneereanae 656 414 376 527 468
Social sciences and :
psychology..c.ce.er. 187 510 400 428 167

‘AQministered by universities & colleges.
250ciat sciences exclude history.
SOURCE: National Science Foundation.
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* The Federal Government emplayed an es-
timated 47,800 civilian R&D scientists and
engineers in 1973, the most recorded since
data on R&D activities have been collected.
‘New highs were reached by DOD, HEW, and
the Department of Agriculture (UDSA),
while NASA continued to experience a
declmmg level of employment

Asit has done for the past five years, DOD
continued to employ more than one-half of
these workers while NASA, the.second
largest R&D employer, had its share decline
from 16 percent to 13 percent between 1969
and 1973.

In 1973, 444 nonprofit organizations (ex-
cluding those employed at State-affiliated
institutions, such as hospitals, {museums,
etc.) -employed 23,100 scientists and
engineers, who were performing research
__and development, more than in any previous
~year in which a survey was made. Engineer-
ing and life sciences employment reached
new highs in 1973 while employment in
other fields declined from previous highs
recorded in 1967 or 1970 (table 6). In 1973
these organizations also employed 11,500
R&D technicians. More than one-half of
these were in medical or health-related
research and development.

P2y
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State governments employed the full-time

' equivalent of 4,900 R&D, scientists and
engineers in the 1973 flscal/year, 32 percent

more than in 1968. Two-flfths of these
workers were engaged 1n research and
development related to natural resources—
agriculture, environmenfal ‘protection, and

f; conservatign, the

&;‘ergy development an
y major function increasing faster than

the average during the; 5- -year period (table
7). In- addition to the 4 900 scientists and
engineers, the States employed 3, 300
technicians in R&D 3ct1v1t1es

‘
1

Table 6— Numbers Jf scientists and engineers
prlmarily engaged in’rasaarch and developmant
in nonprofit institutions, by field of
speclalczatlon for selected yaars

- Field of )
specialization / . 1965' 1967' 1970' 19732

Allfields ........... . 18,499 ;22,129 21,556 23,129
Engineering ...... erereneias 3,745 | 4,740 4,746 5,087
Physicalscience ......c....... 2,991 \ 3 571 3370 3,99%°
Mathematics ... ..ceennannnns 2,065 2, 72 1,366 1,439
Life sciences ,.... leevarasanses 6,600 7,338 7,274 8,981
Social sciences and R

psychology3.........c...eu.un 3,098 4;?08 4,800 4,426
1..’anuary
20ctober

1 .
3Social science includes economics and sociology.

SOURCE: Ndtional Science Foundation.
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State governments employed the full<time
e’q'uivalent of 4,900 R&D scientists and
engineers in the 1973 fisgal year, 32 percent
more than in 1968. Two- -fifths of these

workers were engaged in research and .

development related to natural resources—
agriculture, environmental protection, and
energy development and conservation, the
only major function increasing faster than
the -average during the 5-year period (table
7). In addition to the 4,900 scientists and
engineers, the States employed 3,300
technicians in R&D activities.

p . . ,
‘Table 6— Numbers of scientists and engineers
pnmafily engaged in research and development
in nonprofit institutions, by field of
spacnahzatlon for selected years

Field of

specialization 1965' 1967 1970 19732
TAlfierds.. . ..., . 18,499 22,129 21,556 23,129
Engineering ceeevvnernnenienne 3745 4,240 4,746 5,087
-Physical science .......vouiune 2,991 3571 3310 3,1%
Mathematics «...occovenenneen 2065 2,172 1,3%6 1,439
Life sciences «.cvveeeneneenenn 6,600 7,338 72714 8,981
Social sciences and ) :
psychology®....i veiiieiiann 3,098 4308 4,800 4,426
anvary
. 20ctober

“3social science includes economics and sociology.

SOURCE: Nationa! Science Foundation.
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Table 7— Fill-time-equivalent number of R&D
scigntists and enginears in State governments,
by function: fiscal years 1968, 1972, and 1973

Percent
Function 1968 1972 1973 change

. 1968-73

L P 3733 4610 489 312
Health and hospltals ........... 1,377 1,702 1,812 316
=~ Natural resources’,............ 1,325 1,858 2,007 51.5
Education......vceiuviiiennen 369 235 206 -442
Crime prevention.............. 85 69 104 2.4
Transportation. ..o eveeue... ~. 387 454 477 233
AlOther ..vivncernnnrnnnnness 190 292 233 54.2

linclydes environment, eQer'gy development and conservétion, and
agriculture.”

SOURCE: National Science Foundation.

R&D performance in State governments is
highly concentrated. The two most populous
States—New York and’ California, accoun-
ting for 19 percent of the U.S. population—

employed one-third of all State government

R&D scnenhsts and engineers. The five
States employmg the largest numbers of
R&D workers (adding Florida, Illinois, and.
Virginia) accounted for more than one-half

of all R&D scientists and engineers employed_

by States. In total, 30perce"nt of the Nation's . ~

population resided in these five States in
1973.
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Basis for Sectoring

‘The National Science Foundation follows a four-
sector division in surveying R&D funds and personnel
and maintaining the time series for expendituges and
employment, This division is based on an .approach
that dttempts to take account of both the legal nature
and major functions of organizations active in financ-
ing and performing basic research, applied research,
and development. Grouping diverse types of
organizations into discrete sectors, however, requires
certain arbitrary jndgments because of the mixed
nature of m.my organizations, particularly those in
the university and other nonprofit sectors.

" ‘The Federal sector is made up of the agencies of the
Federal Government. The industry sector consists of
botly manufacturing and nonmanufacturing com-
panies. Manufacturing is classified in major industry
groupings; and nonm.mufncluring. which includes
or;,,nnu.nlmns such as those |n selected serVice in-
dustries, is treated as a unit. Federally Funded
Research and Development Centers (FFRDC's) ad-

-ministered by industrial firins are also included.

The universities ond colleges sector iscomposed of
all institutions of higher éducation, both public and
orivate. The term “universities acd colleges” is used i
this report to refer to the academic institutians as a
group without the assaciated FFRDC's ndmmlslcrcd
by the schools for various Federal agencies.. The un-
.wcrslhc and colleges comprise the following:

Collcgcs of liherai arts: schools ofm'ls and sciences;
professional schools, such as engineering and medical
schools, including affiliated hospitals; associnted
research institutions, and similar organizalions,
which are infegral parts of the universities and
culleges; agricultural experiment stations, and
associated schools of agriculture. .
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Basis. for Sectoring . -

The National Science Foundatio follows a four-
sector division in surveying.R&D funhs and personnel
and maintaining the time series Yor expenditures and
employment. This division is based on_an approach
that .nlunpls to take account of both the legal nature
and major.functions of organizations active in financ-
ing :dind performing basic research, applied rescarch,
and development. Grouping diverse lyp(.s‘ of
organizations into discrete seclors, however, requires
.cetlinn arbitrary judgments because of the mixed
nature of many organizations, p.lrllcul.nly those.in
the university and other nonprtzfil seclors.

‘The Federal sector is inade up of the agencies of the
Federal:Government. The industry sector consists of
both ‘manufacturing and nonmanufacturing -com-
p.mu.s. Manufacturing is classified in major industry
groupings; and nonmanufacturing, which ncludes
organizations such as those in selectéd service ‘in-
dustries, is treated as a unil. Federally Funded
Research and Development Centers (FFRDC's) ad-
ininistered by wdustrial firms are also included

Fhe universities and colleges sector is composed of
all institutions of higher education, both public and
private: The term “universities and cdlleges” is used in
this report o refer 1o the academie institutions as a
group without the associated FFRDC's administered
by the schools for various Federal agencies. The un-
iversities and colleges comprise the followmg -

Colleges,of iiberal arts;schools of arts and sciences;
. pru[(.ssmndl schools, such as engineering and medical
schools, 1acluding affihated hospitals; associated
rescarch institutions, and similar organizations,
which are -integral parts of .4e universities and
colleges: -lg,rlculluml experiment stations. and
associated schools of agriculture.

L3

Funds used at the universities and attributed to the |
universities sector as a Source consist of several Goin-,
ponents: {1} State and local governmént funds
separately budgeted for research and developmelil.
and -{2).unrestricted or_general funds which the in-
stitutions themselves have been iree to allocate for
research. Funds from the Federal Government,
dustry, or other nonprofil institutions. which .lre

. supplied in the form of grants or contracts for rescarch

or developinent at a university, are credited to the Jp-
propriate source in the performance of research and
development by universities and colleges. Thbs,
research contracts from industry are treated as univer-
sity performance funded by industry as the SOUI!CC
whereas funds given to the institution by industry for
general educational purposes and used by the schoé)i
at its discretion, for research, are treated as unwersny
performance financed with the umversny sown funds.

Institutions in the other nonprofit sector fnll intd
two general groups: {1) organizations that are prlman-"
ly granting in nature, namely private phll.mlhroplc
found.mons and voluntary health agencies, and z]

ublic and private organizations that are mvolve( in -
pelformm;, research and development,” compriging
separately incorporated nonprofit research institates,
professional.societies, academies of science, museums,
zoological g.lrdena. -botinical gardens, arborelums.
nonprofit hospitals, and FFRDC's a(lmlmslered by
nonprofit organizalions.

In this report, both the university and the other non-
profit sectors contain private and publicinstitutions—
the latter are closely associated with State or local
governments. A number of organizations in both sec-
tors, as well as in industry. also receive State and local
governinent fun(ls.: .
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| GONCEPTS AND DEFINITIONS

Research and development in this feport consists of

‘basic and applied research.in the scierices (including

‘medical sciences) and in engineering and activities in
de(velop"menl,,all_defined Leluw. In terms of fields, the
ndtural sciences—life, physical, and engineering—as
well as the social and psychological scignces are
covered -in the Federal, universities, and other non-
profit.sectors. Industry coverage is limited, at present,

to the natural sciences.

;Research. which encompa_sseas both basic and
applied. is systematic, intensive study directed toward
Tuller- scientific knowledge of the subject studied.

i Y

(I e .
! Basic research. For thiree of the sectors—Federal
Government, universities and colleges. and other non-
profit institutions—the definition of basie research
strésses that it is directed toward increases of
knowledge in sciénce with *. . .a fuller knowledge or
understanding of the st.bject under study, rather than ’
a practical applicatior thereof.” Tq take accourit of an
individual industrial company’s commercial goals, the
definiticn for the industry sector is modified to in-
dicate that basic research projects represent
“ . .original investigations for. the advancement of
scientific knowledge. . .which do not have specific
commercial objectives. although they may be in fields
of present or potential interest to the reporting com-"
P;my." i
| . Apphed research. The following is the core defini-
tion in the NSF questionnaire sent to the universities
and colleges: "Applied research is directed toward
jpractical application of knowledge.” Here again, the

-

idefinition for the industry survey takes account of the
roveTs

icharacteristics of industrial organizations_il=
»__research projects whic T investigations
Jdirected to discoverypf.new scientific commercial ob-
“jectives with respect to either products or processes.”

‘By this definition, applied research in industry differs ™

from basic research chiefly in terms of objectives of the.

. 'reporting company.

PAruiToxt Provided by
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Development.’The NSF survey concept of develop-
ment may be summarized as". . .the systematic use of
scientific knowledge direcied toward the productionof

. useful materials, devices, systems or methods, in-
cluding design and development of prototypes: and
processes.” '

. . FUNDS

Current op®rating costs ‘

‘Funds used for research and development, reported
in this study. refer to current operating costs, con-
sisting of both direct and indirect’ costs including
depreciation, insofar as this information is availableto
respondents. Capital expenditures are excluded by
definition and this is followed by the industry, univer-
sities and colleges, and other nonprofit sectors. Under
the accounting practices of some Federal agencies—
particularly the Department of Defense—data on
Federal R&D funds, which are available in detailonly
in terms of obligations rather than expenditures, do
not include an allowance for.depreciation but do-in-
clude some obligations for capital items.” .

Performer-reporting basis

In the Foundation's surveys, respondents in all four
sectors indicate the amounts they spend on research
and development in theirown secLOJ:‘,"gind the sources of
these funds. The National Science Foundation bases

_all national totals on data as reported by performers
because 1nstitutions doing research and development
are in the best position to: (a) indicate how much they
spent n-the actual conduct.of research and develop-
ment 1n a given year, (b) classify their work as basic,
applied, etc., and (c) identify the sector of the economy
in which their financing originated. The use of per
former reporting ~ throughout also reduces the

. pussibility .of double counting. Because the national

time series on Federal funds spent in research and
development are based on expenditures reported by
ofganizations which have actually performed the

“ _research and development, they differ from the series

e

in the Federal Funds for Research, Development, and
Other Scientific Activities on agency obligations for
research and development to be performed in the non-
Federal sectors. Federal agency obligations are used in
‘the series only forintramural performance in agency
Taboratories where they aré treated as the equivalent
of expenditures. Expenses of Federal personnel engag-

15
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Development. The NSF survey concept of develop-
ment may be suinmarized as ™. . :the systematic use of
scientific knowledge directed toward the production of
useful materials, devices, systems or methods, in-
cluding design and development of prototypes and
processes.”

FUNDS
Current’ operating costs

Funds used for r‘es.edrch and development, reported
in this study, refer to current operating costs, con-

. sisting of both direct and indirect costs including
-deprevtation, insofar as this informationis available to

respondents. Capital expenditures are excluded by
definition and this is followed by the industry, univer-
sities and colleges, and other nonprofit sectors. Under

th€ accounting practices of some Federal agencies—

particularly the Department of Defense—data on
Federal R&D fuiids, which are available in detail only

in terms of obligations rather than expenditures, do -

not include an allowance for depreciation but do in-
clude some obligations for capital items.

Performes-reporting basis _~

\In the Foundation's surveys..respendents in all four

. sgctors 1ndicate the amounts they spend on research

and developinent in their own sector and thesources of
these funds. The National Science Foundation bases
all national totals on data as-reported by performers
because mstitutions doing research and development
are 1 the best position to: (a) indicate how much they
spent 1 the actual conduct of, research and develop-
ment 1 a given year, {b} classify their work as basic,
apphed, etc., and (¢} 1dentify the sector of the economy
in which their financing originated. The use of per-
foriner reporting throughout also reduces the
possibility. of double ceunting. Because the national
time series on Federal funds spent in research and
development are based on expenditurgs reported by
organizations which have actually performed the
research and development, they differ from the series
in the Eederal Funds for Research. Development, and
Other Scientific Activities on agency obligations for
research and developinent to be performed in the non-

_Federal sectors. Federai agency obligations are used in

try differs
tives of the
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the series only for intramural performance in agency

laboratories where they are treated as the equivalent
" of expenditures. Expenses of Federal personnel engag-
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ed in planning and administering intranural and ex=-
tramural R&D programs are also included in the in-
tramural performance total.

There have been surveys in all four sectors thus far
n the NSF time series for the following years: 1953-54,
1957-58, 1964, 1966,7and 1973. In general, the Federal
Government and industry have been surveyed every
year, but it has not been possible to maiftain the same
frequency for the universities and other nonprofit in-
stitutions. National data for other.years are based on
survey data on the performance of total research and
development, basic research, applied research, and
development from the Federal and industry sectors
and on estimates for the university &nd other nonprofit
sectors, . : e

Single-year designation for national totals

Data for calendar year 1953 for industry and non-
profit institutions are combined with Federal in-
tramural and university data for fisc:Il year 1953 (that
is, July 1952 through June 1953} in the R&D fupds
series. The sector data for the years following 1953 are
grouped accordingly and the annual national totals are
based on this phasing.

Defense-space classification

Defense expenditures consist of all R&D spending by
DOD and a sproportion of Energy Research and
Development Administration (ERDA) funds (formerly
AEC;. Space R&D expenditures are those of NASA.
The space activities of DOD are included as spending *
on defense. The space activities of other Federal agen-
cies are not included; it is estimated they account for
less than 5 percent of all space.R&D spending. This
serips has been revised to include R&D performance
reporting where available.

Revisions of R&D time series since February 1974

Federal Government. Data were revised based on the
NSF annual survey of R&D activities by Federal agen-
cies covering fiscal years 1973, 1974, and 1975, and the
1976 Federal Budget, Special Analysis P.

Industry. Data were revised for 1972 on the basis of
the aznnual “shuttle” questionnaire that enables
respendents to revise the figure reported for the

“preceding year whea they report on tie current year.,

Data fm 1973 were obtained from the 1973 industrial
K&I) surwey. '
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Universities dnd colleges. Data for 1971-73 were
revised based on information.obtained in the 1973 sur-
vey. Data for institutions’ own funds were revised

-back to 1953 to exclude departmentdl research, which
is considered to be an integral part of instructional
programs, and, for which, separate data are frequently
not maintained. .

Other nonprofit mstututions. Data for 1964-73 were
based on the 1964, 1966, 1369, and 1973 surveys and on
detailed information from the National Institutes of
Health on voluntary nonprofit hospitals for years prior
to 1968.

Data for 1973 are classmed as preliminary becausea
final report onintramural perfofmance of researchand

jversities #nd colleges, and other nonprofit in-
stitutipns sectors. In addition, preliminary data from
the 1973 industrial R&D survéy and the 1974 univer-
sities Jand colleges R&D survey were available, Es-
timatés for 1974 and 1975 are extensions of the regular
time [series, taking into account trends shown in
Federal Funds for Research, Development, and Other
Scieltific Activities, Fiscal Years 1973, 1974, and
1975, Vol. XXIII' as well as other related information.

*

' National Science Foundation, Federol Funds for Research,
“Developnient. ‘and Otlier Scientific Activities. Fiscal Years
1973. 1974, ond 1975. Vol. XX111 (NSF 74-320) [Washington,
D.C. 20402: Supt. of Documents. U.S. Government Printing
Office, 1975).

FY
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development was available only for the Federal, un-’

MANPOWER .

'Full tnme-eqmvalent {FTE) number of scientists and

engineers

The concept of the FTE provides a common
denominator for combining the number of full-timne
enmiploy*es with an FTE number of part-time
employees to achieve a quantitative measure of mani-
power input. The minimum standard for inclusion of
scientists and engineers was the performance of
professional scientific or engineering work in research

-and development, requiring a bachelor’s degree, or its

‘equivalent, in science or engineering. In the industry,
umversicy, and other nonprofit sectors, both the man-
power and expenditures data for each year were ob-
tained in the same surveys; in the Federal seclor,,dald
on expenditures and civilian scientists and engineers
were reported 1n different inquiries, and estimates of
military  scientists and engineers were obtained
separalely.

Revisions of R&D time series since February 1974

Data for 1973 were based on surveys of Federal
Government personnel as of October 1973, industry as
of january 1973 and January 1974, other nonprofit
organizations as of October 1973, and universities and

colleges as of January 1973.and.other related.sources, __

Data for 1974 are estimated except for the universities
and colleges sector. Survey results as of January 1974
for this sector are included. .

16
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Table é—jl. Transfers of funds expended annually for performance of research and development by sector, Qis'ts:ibut‘
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nonprofit institutions are included in the totals of their respect:ve sectors. item was not obtained in survey.
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4includes State and local government funds.

Sestinates denved from related information because either no sector survey was conducted for this year or this

item was not obtained in susvey.
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Table B—4. Transfers of funds expended annually for performance of development by sector, distributed by
© [Dollars in millions) g
~ N
~
Federal |
Government Industry® Universities and colleges N
Total . Total 1 Total Fotal T
. develop- funds * funds funds fu
Year ment used £ used used
s £
564 b3 52,753 16
- 1953 .... 3,401
569 $3,090 17 .
1954 .... 3,760 .
$505 3,523 $17 '
1955 ... 4,146 , ] 3
(4 1y
5580 |4 ] . 5.084 *25
1956 .... 5,798 : ; N
' - =2 S5 '
‘ 681 [SOEEANa| 6,760 525
1857 .. 6,626
/ 5774 |Aaaditdl 6,183 ‘ % | - 27 1
1988 .. 7,140 S
909 [ 2l 7.307 s28 N
1959 .... 8,420 ¥ ;
sg71  [VESRIEARAS 8,104 £ 534 1
1960 .... 9,311 i e S .
[ 3 » évv; 2
51,034 V5 G| 8,536 535 1
1961 .... 9,853 73 .
k (;w-‘@?g bR, v w .
. ‘1,045 |32 5 8,527 B 40 1
1962 10,004 : e
1250 | 23] 0651 | S s40
1963 11,204 f7 el e
e SR & ;
L \ ~
\ .
. 24
o . v, N
ERIC ¢ 4 \
.

Y
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nsfers of funds expended annually for performance of development by sector, distributed by source: 1953-75'

[Doltars in millions]

, 1T Associated
Industry? Universities and colleges | FFRDC's® Other nonprofit institutions® |
D 5 By N 1
Total Tota! _ Total - Total .
funds funds funds’ funds
used . used used used
s, c
$2,753 515 44 25
3 ) i
$3,080 17 51 4 *33
$3523 17 66 535
5084 F *25 “72 $37
___/_.._ -
| 2 -
5790 [ *25 89 a1
6,183 5 271 B 13 | 543
. ¥ i
7307 |4 28 127 . s49
1 8104 § 34 i 141 61 |3 -
i) R 73y 5 ? & i % . ! Y |
2 AL * ; 2 x5 7 X
8,536 |aaipaii $35 2 2| 160 4l *8s8 : 3 )
it : 3 : 3
3 ’{ W s,
[ EL . e
8527 [:# e sa0 Y 0 179 = s113 B
.f ! &2 2 % : ;::k\ F2ocs. ¥3 hj 2 i = /
9651 | i El ot Y 7 SR 201 [aRRREEa f1s2 % !
23‘5;{ v ‘% e ﬁ% ?’é’! o ..\’.n;? ii ‘lﬁféi‘; %-,r‘" T G : ’
O T : ety DLt BT e By S
N LRI ég&.’??‘ uila wm’;w‘%\"} & X ﬂ_“%{ ¥ v:wj‘:_«%"a}' ";é::’;. R4 A 2% 'J} e B A
24
Q i

ERIC

Aruitoxt provided by Eic:




{Dollars in millions}

Table B—4. Transfers of funds expended annually for perf(;rmance of development by sector, distributed by sour

« Federal ! I A
Government Industry? Universities and colleges |- F
|
Total |  Total Total 2Total To
develop- - funds funds funds 5 fan
Year ment used 74 used used -y
1,546 10,363 40 2
1964 ..., 12,3565 C
1,639 10,935 $57 211
/1965 13,049 :
/ R K .
/ ' 178 [ 12,081 84 1
) 1966 14,322
. 1,822 12,841 - [ $90 " 204
1967 "15,208 .
2 = ‘ S
' 1,787 | 13663 . 96 21
1968 . 16,027 S :
1,737 P51 14,403 [ $107 24
1969 16,775 3 :
! 1831 F % 14,034 12 253
1970 16,607 g :
2 .
p 2,144 4| 14317 L s12 2
1971 17,154 5 -
5 S
B g
2,394 [ @;é; 15,319 ARIY
1972 .... 18,425 2y T ¢
- 2421 |54 i 16,573 1
: 1973 .... 19,788 P * &
Saemsi i
[N »%f“’ﬁ .
2,431 ’%ﬁ' »"@ SH 17,385 123
1974 ....| 20594 S,
(est.) B R i &
2,690 b 135 [RSR A 32
1975 .... 22,270 i : ; L 5 : :
lest.) S e B A L) 3 SdnadE

1All data are based on réports by performers,

2Expendltures tor Federaily Funded Researvi and Development Centers admlmstered by both industry and by
nonprofit institutions are included in the totals of the respective sectors.

3FFRDC's administered by individual universities and colleges and by university-consortia,

4includes State and local government funds; ]

5Estlmates derived from related mformatton becau
item was not obtained in survey.
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[Dollars in mllluons]

of funds expended annually for performance of development by sector, distributed by source: 1953—75' — Cont.

] Associated -
: Industry® Universities and colleges | FFRDC's® Other nonprofit institutions? i
i . :
Total el Total - “Total | Total
funds - funds funds funds °
* used ‘used used ‘used -
* 10,363 40 . 236 170 °
10935 57 217 <5201 AN
x . S
12,081 84 | 196 $233
112841 1 $g0 204. $251
13,663 4 96 i 212 %269
- 14,403 -k 4107 240 " 288
14,034 112 252 $378
14,317 [ ‘112 248 $335.
' 15,319 i 1 288 5313
\\ - z ; 5
16,573 177 B ; 294 - 329
= # < O 44 ! hd ‘T-
17,355 123 0 303 2 382 '
Ak 5 ? b Z ! < T
Tl e £ 3 & 2 s . .
& k i % 2
18,830 ji;w ; 5 g% 135 ’.y s 325 X ;é A 390 : |
| = et & o 3 1 3 5 & 3 s .
. ) 4Includes State and local government funds i
pment Centers administered by both industry and by SEsumates derived from related information because either no sector survey was conducted for this year or this }
tive settors, item-was not obtamgd in survey. 3
es and by university-consortia. ‘
25 . i
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Table B—5. Sources of funds used for teseatch and development
; by sector: 1933751 Table B—6. Sources of funds us
{ T " [Dollars in millions) - " [Dolla
. | Year ' l//:l'otal . Federal ' industry Univ;:‘rsities ng‘:rtgf‘ it Year Total Fed.er
. ’ Government colleges institutions Govern
1953 /5128 2,759 2,239 72 58 1953 426 24
. 1954 /1 5651 3,138 12,367 - 80 66 . 1954 478 265
1955 . 6,182 3,509: 2,513 88 72 1955 530 |. 286
© o 1s6 T 8375 4,859 3,336 9% 8 195 . 661 345
1957 9,791" . 6,119 3,460 - 109 103 1957 760 4
1958 10,734 6,791 3,700 i1 122 ‘1988 864 > 460
1959 12,384 . 8,059 4,057 134 134 1959 1,030 [
1960 13,551 8,752 4508 | 149 142 1960 1,183 693
1861 14,346 9,264 4,749 165 168 1961 1,378 C e
1962 * { 15,426 - 9,926 5,114 185. 201 1962 1,695 1,001
1963 17,093 11,29 | 5449 207 218 1963 1,974 1,310
964 18,894 12,553 5,880 235 226 1964 - 2,301 1595
1965 . | 20,001 13,033 6,539 267 252 1965 2,672 1,817
‘1966 .- | 2180 13,990 7,317 © 303 284 1966 2,825 1,966
1967 23,205 14,420 8,134 . 345 306 1967 3,029 2173
1968 24,669 14,952 8,997 M -~ |- 3 1968 3,286" 2,327
1969 25,686 14,914 9,998 « 420 354 1969 3,378 2,386
1970 26,047 14,764 10,434 461 388 1970 3,548 2,469
1971 26,745 14,982 10,817 529 “417 ' 1971 3,544 2,379
1972 " 28,402 15,875 11,508 576 443 1972 3,705 2,528
1973 30,427 16,472 12,880 604 a7 1973 3,800 | 2,605
1974 (est.) 32,045 16,955 13,916 683 491 1974 (est.) 3,991 2,724
. 1975 lest.} 34,345 18,160 14,935 730 520 1975 (est.) 4,085 2,765
- 'Summary of R&D data in table B 1, by source. 'Summary of basic research datain table B—2, by
SOURCE: National Science Foundation. SOURCE: Nationa! Science Foundation.

ERI

s

26

PR A v 7 rovided by ERic: . ~ :




o
ad for r_esehrch and development,, ' ) ' 1
1953 — 751 Table B—6. Sources of funds used for basic research, by sector: 1953—75
ilions) [Dollars in millions)
) - Universities Other Universities Other
industry and _nonprofit Year Total Federal , Industry and nonprofit
. colleges institutions Government colleges institutions
2,239 ) 2 . 58 1953 26 | 234 148 10 '+ 34
. 2,367 80 66 1954 478 265 1614 15 37
- 2,513 T 88 -T2 . 1955 "530 |- 286 183 21 40
73,336 9 84 .o1956 . . 661 345 239 30 47
> 3,460 T 109 " 103 1957 780 39 " 57
L 3,700 121, S 1958 864 460 2 | - s0 Y
4,057 |. 1 134 1959 71,030 60 81
4,508 143 142 1960 "1,183 693 31 72 87
- 4749 |0 165 18 1961 1378 |+ s " 350 85 102
5114 || 185 201 I ee2 1,695 1,091 382 102 120 s
5,449 | 207 218 1963 1,974 1,310 414 121 129 ’
5,880 238 226 1964 2,301 1,595 424 144 138
6;539-——|——267~— |- - 282 1965 | 2572 1817 448 164 143
7,317 © 3 284 1966 2,85 1,986 496 19 Co47
8,134 345 306 1967 3,029 2,173 a7’ 223 156
8,997 391 329 1968 3,286 2,327 518 276 165
9,998 420 " 354 1969 3,378 2,386 519 208 175
" 10,434 461 388 1970 3,548 2,469 536 350 - 193 ;
10,817 529 417 . 197 3,544 2,379 556 400 209
11,508 576 443 1972 3,705° 2,528 528 428 221
12,880 604 4n 1973 3,800 2,605 561 . 416 218
- 13,916 683 -491 1974 (est.) 3,991 2,724 594 434’ 239
14,935 730 520 1975 (est.) 4,085 2,765 625 445 250 :
'Symmary of basic resea;ch data in table B ~2, by source. ' ]
SOURCE: National Science Foundation. 1
~ |
|
] ) ;
!
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fable B—7. Sources of funds used for applied research, by sector: 195375} Table B—8. Sources o? funds us
) . [Dollars in millions} * : ) , , (Dol
Year ' Total * — Federa! Industry ~ Univaenrgities ntgrt:r%rﬁt . Year - Tot;I 1 - Feder
. Government colleges institutions ! * | -Governn

1953 1,301 . 770 " 455 57 19 1953 3,401 1,

1954 11413 822 512 g9 | 2 1954 \ 3760 ° 2,

1955 156 | ' 842 2 -2 1955 - \sue | 2
¢ 1956. 1,916 . 1,012 820 59 % 1956 \5,798 “3,50
1957 2,405 1,292 1,020 61 "~ | 3 1957 6626 | 44
B 19%8 2,730 1,468 "1,166 . 61 35\ 1958 7,140 4,86
1959 2,934 1,624 1,208 64. B 1989 8,420 5,8

1960 3,057 "1728 | 1,228 66 3\ 1960 9,311\ 8
1961 3,115 1,804 1,197 69"\, 45 > 1961 - 9853 \| 661
1962 . 3,727 2,127 1,473 70 57 Co1982 10,004 6,70
1963 : 3,825 " 2,205 1,487 72 61 1963 1,204 |\ 7,70
' 1964 4,238 -2,503 5% [ 7 62 1964 12355 |\ 8,44
1965 4,470 2,653 1,658 88 7 1965 13,009 | | 856
1966 4,747 2,729 1,844 89 85 1966 132 | | 921
1967 4,968 2,874 1,895 102 97 L —~Te67 15208 | | 9,37
1968 5,356 3,020 2,132 .97 w— 1968 16,027 " 9,608
1969 5,533 2,982 2,327 105 o119 1969 16775 | ' 95
1970 5,892 3,258 . 2,406 98 130 1970 16,607 9,03
1971 6,047 3,313 2,476 115 143 1971 17,154 © 9,299
1972 6272 3,387 " 2,601 132 182 1972 : 18,425 '9, 96/
1973 6,839 3,670 2,835 158 176 ' 1973 19788 | 10,19

97 (est) 7,460 3,992 3,080 214 174 ' 1974 (est.) 20,504 10;
1975 {est.) 7,990 4,295 | 3265 245 185 1975 (est.) 22,270 - 11,108
! Summary of applied research dzta in able B—3. by source. ‘ 'Survnary of development data in table B—4, by

SOURCE: National Science Foundation. - SOURCE: National Science Foundation.
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applied research, by sector: 1953—75! Table B—8. Sources of funds used for development, by sector: 19{")3—751
pnilions) [Dollars in millions) -
L Universities _ Other i Universities ' Other
| Industry and nonprofit Year Total Federal Industry ~and nonprofit
. colleges institutions Government colleges institutions
I 4 . 57 19 1953 3,401 1,755 1,636 5 5°
512 5. . 20 1954 .3,760 2,051 1,694 6 9 .
583 60 21 1955 4,146 2,381 1,747 7 DL
820 59 25 1956 5,798 3,502 2,217 7 2
2| 71,020 Toe 32 1957 * 6,626 4,419 2,184 9 14
" i.166 61 35 1958 7,140 1,863 2,252 10 - 15 ..
1y 1,208 64 38 1959 8,420, 5,826 2,569 10 15
128 66 < 190 9,311 6,334 . 2,949 1 17
1,197 69 < 45 1961 9,853 6.619 3,202 1 21
1,473 70 57 1962 10,004 6,708 3,259 13 24
1 "1,487 ‘o 61 1953 11,294 7,704 3,548 14 28
1,5% S 62 1964 12,355 8,455 3,860 ¢y 2 |
1,658 &8 7 1965 13,049 8,563 4,433 15 38
1,84 89 85 1966 14,322 9,275 4,977 18 - B2
71,89 102 97 1967 15,208 9,373 5,762 20 53
2,132 97 107 1968 16,027 9,606 6,347 17 57
2,327 105 t 119 1969 16,775 9,546 7,152 17 60 .
2,406 98 130 1970 16,607 9,037 7,492 | 13 65 ’
2,476 ‘115 143 1971 17,154 9,290 7,785 14 -
2,601 132 152 1972 18,425 " 9,960 8,379 16 70 )
2,835 158 176 1973 19,788 10,197 9,484 30 77
3,080 214 174 1974 (est.) 20,594 10,239 10,242 35 78
3,265 245 185 1975 (est.) 22,270 11,100 11,045 40 85
Q. tSummary of development datain table B -4, by source. ’
__. SOURCE: National Science Foundation. -
! S
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